The amount of slow axonal transport is proportional to the radial dimensions of the axon.
Axons are fundamentally cylindrical and their geometry is defined by two basic parameters, i.e. diameter and length. The average cross-sectional diameter of an axon is determined primarily by the number and density of cytoskeletal structures (i.e. microtubules and neurofilaments) in the axon. The proteins that constitute these structures are synthesized in the nerve cell body and are conveyed through the axon by slow axonal transport. In particular, slow component a (SCa) supplies all of the axonal neurofilament proteins and most of the microtubule proteins to the axon. To study the relationship between slow axonal transport and axonal diameter, the slowly transported proteins were radiolabelled in rat dorsal root ganglion (DRG) cells. The amount of radiolabelled SCa proteins transported in individual unmyelinated and myelinated DRG axons was measured by the electron microscopic autoradiographic method. We found that the amount of SCa transported in the axons is proportional to axonal cross-sectional area. These results indicate that slow axonal transport of microtubules and neurofilaments is a primary determinant of axonal diameter.